Abstract-In this paper, long-time behavior of a class of non-autonomous viscoelastic equations with fading memory is investigated. We establish the existence of a compact uniform attractor together with its structure in
Which appear as a class of nonlinear evolution equations, and that is used to represent the propagation problems of lengthways-wave in nonlinear elastic rods and Ion-sonic of space transformation by weak nonlinear effect (see for instance [1, 3] ). Since (1) contain terms tt u  , it is essentially different from D'Alembert wave equation.
Let us recall some results concerning the problem (1) . In [10, 11] etc, authors studied this equations with Dirichlet boundary conditions as 0   . Recently, Ara jo et al. [5] and M. Conti [4] , H. Yassine and A. Abbas [9] studied the well posedness for this equations. In particular, Qin [8] obtain the existence of uniform attractors as 0 f  .
Maybe, we could establish the existence of uniform attractors of (1) using the method in [16, 17] , but the regularity and structure cannot obtain directly. In this paper, we will apply the techniques introduced in Sun [14] to overcome the difficulty due to the critical nonlinearity, and establish the asymptotic regularity of the solutions. Based on this regularity result, we obtain the asymptotic compactness of the non-autonomous system and prove the existence of a uniform attractor together with its structure in
For conveniences, hereafter let u be the modular (or absolute value) of u and p  be the norm of ( ) ( 1) . 
We also define the norm of the product space r H as follows 
and 
For the time-dependent forcing g , we assume the following hypotheses:
R L  , and with the norm
II. PRELIMINARIES
We will complete our task exploiting the transitivity property of exponential attraction [15] , that we recall below for the readers convenience.
Lemma 2.1.[15] Let ( ; ) H d be an abstract metric space, ( ; )

U t  be a Lipschitz continuous dynamical process in H ,
for appropriate constants 0 0 v  and 0 0 L  which are independent of , i z  and t . We further assume that there exist three subsets 1 2 3 , , H     such that 
Assume further that (2)- (3) and (6)- (8).
A. The Well-Posedness
By the standard Faedo-Galerkin methods, it easy to obtain the following result.
The proof of Lemma3.1 is similar to that of Theorem 2.1 of Ara jo et al. [5] and hence is omitted.
Form Lemma 3.1 above, for each 2 2 (
. 
C. Asymptotic Regularity
For the nonlinear function ( ) f u from [2] , we know that f has the following decomposition In order to obtain the regularity estimates later, we decompose the solution ( , ) ( ( ), ( ), ) 
We will establish a priori estimates about the solutions of (16) and (17), which are the basis of our works. From (7), (21) and Hölder's inequality, then we have
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,so we can get the following estimates
Combined with (19)- (20) and (22)- (23), by (18), we have that
Applying the Gronwall's inequality, we deduce that The proof of this lemma is similar to that in Sun [14] .
In what follows we begin to establish the asymptotic regularity of the solutions of (1). 
H -bounds of
where  is given in (15) .
Proof. Taking inner product of the first equation of (17) 
In the following, we will deal with the left side of (27) one by one. Similar to that (19) and (20), we get that 2 2
Now we rewrite (27) as 
Applying the Hölder's inequality in (29), we get that
On the other hand, we have
Combined with (31), choose 
From (7) and Lemma 3.5, we have Substitute (40)- (43) into (39), we get that
Moreover, it follows Lemma 3.7,
Hence, combining the above estimates into (28), we see where M C is a constant which depends on c (from (7)) and the H  -bounds of initial data (see Corollary 3.3). 
So we have
M C d E t E t v t E t C g t C C dt
